Organization and structure of the 5' flanking region of the rat serine dehydratase gene.
For study of the mechanisms regulating the induction of serine dehydratase by various hormones in rat liver [Noda et al. (1988) J. Biol. Chem. 263, 14764-14768], we cloned the gene for this enzyme from a rat genomic library. The gene spans about 7.5 kilobases and consists of nine exons and eight introns. The exon-intron boundaries are consistent with the "GT-AG" rule. Southern blot analysis of rat genomic DNA suggested the presence of one copy of serine dehydratase gene per haploid genome. The 5' end of serine dehydratase mRNA is located 148 nucleotides upstream of the initiator methionine codon. ATG, determined by primer extension analysis and S1 nuclease mapping, although an alternative transcription initiation site(s) may be located a few bases downstream. The 5' flanking region of the gene lacks typical TATA and CCAAT sequences, but contains AATAAA and CATT sequences, at -25 to -20 and -54 to -51, respectively. Furthermore, there are five GC box-related sequences. There are three putative glucocorticoid-responsive elements and two copies of the CGTCA motif of the cAMP-responsive element upstream of the promoters. The 5' flanking sequence shows more than 98% homology with that reported by Ogawa et al. [(1988) Proc. Natl. Acad. Sci. U.S.A. 85, 5809-5813], but the first exons have different sequences. Another difference is that a segment of 108 nucleotides is located just upstream of exon 5 in the sequence reported here, but is included as an exon in the sequence of Ogawa et al. The possibility to producing two species of serine dehydratase mRNAs from a single gene by transcription from different sites and alternative splicing is discussed.